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Amendments to the Claims: 

This listing of claims will replace all prior version, and listings, of claims in the application: 



Listing of Claims: 

1 (Currently Amended) An isolated nucleic acid molecule encoding a 
splice variant of ■ — ~^nce canable of hein P s pliced to result in a reference human 
telomere encoding [[of]] SEQ ID No: 2, wherein the splice variant has at least one of the 
following insertions or deletions: 

H ^ w^n of seauer- v prising SFO TP No- 37) at nucleotide 1766 

r>f SFO TP No: 1; 

(h ) an insertion of m.rfric acid sf »i "«"™ encoding sequence 1 (SEQ ID NO : 

741 at nucleotiHe 1 950 of S F.O TP No: 1 ; 

(r. ) a deletion of nucleotides 213 1 through 21 66 of SEQ ID No: 1; 
(d ) a deletion of nucleotides 228 7 through 2468 of SEQ ID No: 1; 
H ,n fa^cm of se T ^nre ? ^prising SFO TP No: 29 at nucleotide 2843 

nf SFO TP No: 1: and 

(f ) an insertion of nucleic acid s cience encoding sequence 3 (SEQ IP No: 31) 

at nucleotide 31 57 of SEP ID No: 1 . 

?n A wherein the s plice v ariant does not encode SEQ ID No: 2. 

2. (Canceled). 

3. (Canceled) 

4 (Currently Amended) The nucleic acid molecule of claim 1, wherein 
the nucleic acid molecule encodes one of lli u amino acid r n qu u i Lu u iuuurtnrt i n Fi gure 1 1 
(SEQ IP Nos: 35, 37, 39, 42, 44, 46, 48, 50, 52-54, 56-58, 60-62, 64-66, 68-70, 72-74, 76- 
78, 80-82, 84-86) , ui m i aul U i li... C wb nrnin . aid > ai ia n t t in- . U k d, i 75% n mmo n nd 
id unl i ly with -. n icl nmi n n n r i f l i"T innnpr prnrnntod in Figure 1 1 . 

5 (Currently Amended) An isolated nucleic acid molecule encoding any 
of fl u , amino acid ogqu u m u, uiu,l..I. .1 in Fi gure 1 1 (SEQ ID Nos: 35, 37, 39, 42, 44, 46, 48, 
50 56-58 60-62, 64-66, 68-70, 72-74, 76-78, 80-82, 84-8 6), ui w h i c h l ijla i dfrr T u nde r t h e 
fo U u .in, ^ t ringono L uudil i u.. 1 H Nn + nt 6S°L, ^ C O P E , 0 -5 % «TVT, ^ ^nhnH t v 
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sefatien-t ^ u nnp l uue nt of nnn nf fl u , sequen t th e reo f, p iu. i du l fliul Il,n m irlnir nrirt 
m u l to ulo io not E S T AA28120 6 or a variant thereof,, 

g ,iH variant h ?« * wr QS% amino acid identity with said amino acid 
and hi n^c t.lnnwase RNA QiTR) or has telomere activity; and 
wherein the nucleic acid d oes not encode SEP ID No: 2. 

6. (Currently Amended) An isolated nucleic acid molecule eemprising 

consisting^ any of fe u ^uuit u, piu 1 in Fi^m 1 0 (SEQ ID Nos.: [[18,]] 23, 25, 27, 

29, 30, 32, 33 ), ui winch hybrids under ftp Ml muii fc rt rin c nnt j lu n dit i unr 1 M N t + f it 
J-l/,x'::PE, nrt. Ttfl P i 1 lu the rnmn l ui i ui t of o nn n f t h e 

Loqiirnrm thnrmf, "r ™™ p 1ement thereof. 

7. (Withdrawn): An oligonucleotide comprising from 10 to 100 
contiguous nucleotides from the sequence presented in Figure 1 or its complement. 

8 (Withdrawn): An oligonucleotide comprising from 10 to 100 
contiguous nucleotides from the sequences presented in Figure 10 or the complements 
thereof. 

9. (Withdrawn): The oligonucleotide of either of claims 7 or 8, wherein 
the oligonucleotide is labeled. 

10. (Withdrawn): The oligonucleotide of claim 9, wherein the label is a 
radiolabel, a chemiluminescent label, or biotin. 

11 (Currently Amended) An expression vector, comprising a 
heterologous promoter operably linked to a nucleic acid molecule according to any of claims 
1, [[2, and]] 4-6 . and 109 . 

12 (Original): The expression vector of claim 11, wherein the vector is 
selected from the group consisting of bacterial vectors, retroviral vectors, adenoviral vectors 
and yeast vectors. 

13. (Previously presented): A host cell containing a vector according to 

claim 1 1 . 

14 (Original): The host cell of claim 13, wherein the cell is selected from 
the group consisting of human cell, monkey cell, mouse cell, rat cell, yeast cell and bacterial 
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cell. 



protein. 



human. 



15. (Original): The host cell of claim 13, wherein the cell is a human cell. 

16. (Withdrawn): An isolated protein comprising a vertebrate telomerase 

17. (Withdrawn): The protein of claim 16, wherein the vertebrate is a 



18. (Withdrawn): The protein of claim 16, wherein the protein comprises 
the amino acid sequence presented in Figure 1 or 1 1, or variant thereof. 

19. (Withdrawn): A portion of a vertebrate telomerase protein. 

20. (Withdrawn): The portion of claim 19, wherein the amino acid 
sequence of the portion is presented in Figure 1 . 

21. (Withdrawn): The portion of claim 19, wherein the amino acid 
sequence of the portion is presented in Figure 1 1 . 

22. (Withdrawn): The portion of claim 19, wherein the portion is from 10 
to 100 amino acids long. 

23. (Withdrawn): An antibody that specifically binds to the protein 
according to either claim 16 or 19. 

24. (Withdrawn): An antibody that specifically binds to a polypeptide 
encoded by a sequence selected from the group consisting of region 1, region a, region p\ 
region 2 and region 3. 

25. (Withdrawn): The antibody according to claim 24, wherein the 
antibody is a monoclonal antibody. 

26. (Withdrawn): A hybridoma that produces an antibody according to 

claim 14. 

27. (Currently Amended) A nucleic acid probe that is capable of 
specifically hybridizing to a nucleic acid molecule encoding a splice variant of human 
telomerase according to claim 1 tu id u ll i o following str in c n noy conditions: 1 M Na+ at 65 e €j 
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JX CSI T 0 nrf 1 . * v r> »n 1» uiirb sol ution n t 65 e Gr 

nr the comp lftfflent thereof; 

^^^^fSFOmm^J^ ^ <" 32 or the co xnpJetnerMieie^ 

28. (Currently Amended) The probe of claim 27, wherein the fragment 
pfefee is from 12 to 200 nucleotides long. 

29. (Currently Amended) The probe of claim 27, wherein the fragment 

probe is from 20 to 50 nucleotides long. 

30 (Withdrawn): The probe of claim 17, wherein the nucleic acid 
molecule has the sequence presented in Figure 1 or its complement thereof. 

31. (Previously presented): The probe of claim 27, wherein the nucleic 
acid molecule is labeled. 

32. (Canceled) 

33. (Withdrawn): The primers of claim 32, wherein the nucleic acid 
molecule comprises the sequence presented in Figure 1 or its complement. 

34. (Canceled) 

35 (Withdrawn): The primers of claim 32, wherein the pair of primers is 
capable of specifically amplifying sequence comprising all or a part of region 1, region a, 
region p, region 2, region 3 region X or region Y. 

36 (Withdrawn): The primers of claim 35, wherein the primers flank 
nucleotide 222, 1950, 2131-2166, 2287-2468, 2843, or 3157 as presented in Figure 1. 

37 (Withdrawn): The primers of claim 36, wherein only one of each 
primer pair flanks nucleotide 222, 1950, 2131-2166, 2287-2468, 2843, or 3157 « ^presented 
in Figure 1 and the other primer of the pair has sequence corresponding to one of the 
sequences presented in Figure 10 or complements thereof. 

38 (Withdrawn): A pair of oligoprimers capable of specifically 
amplifying genomic sequence presented in Figure 10, wherein the primers amplify more than 
nucleotides 1 to 38. 
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39 (Withdrawn): An oligonucleotide that hybridizes specifically to a 
nucleic acid sequence in region 1 . region a, region fc region 2, region 3 region X or regxon Y. 

40. (Withdrawn): The oligonucleotide of claim 39, wherein the 
oligonucleotide is from 15 to 36 bases. 

41 (Withdrawn): A method of diagnosing cancer in a patient, comprising 
preparing tumor cDNA and amplifying the tumor cDNA using primers that specifically 
amplify human telomerase nucleic acid sequence, wherein the detection of telomere nuclexc 
acid sequences is indicative of a diagnosis of cancer. 

42 (Withdrawn): The method of claim 41, further comprising comparing 
the amount of amplified telomerase sequence to a control, wherein increase telomerase 
nucleic acid sequences over the control is indicative of a diagnosxs of cancer. 

43 (Withdrawn): The method of claim 41, wherein the primers span 
region 1, region a, region p. region 2, region 3 region X or region Y, wherein the pattern of 
amplification is indicative of a diagnoses of cancer. 

44. (Withdrawn): The method of claim 43, wherein the primers are Htel 
Intron T and Htel 723B. 

45. (Withdrawn): The method of claim 44, wherein the primers are 
Htel335TandHtell022B. 

46 (Withdrawn): A method of determining a pattern of telomerase RNA 
expression in cells, comprising preparing cDNA from mRNA isolated from the cells, 
amplifying the cDNA using primers according to claim 35, therefrom determmmg the pattern 
of telomerase RNA expression. 

47 (Withdrawn): The method of claim 46, further comprising detecting 
the amplified product by hybridization with an oligonucleotide having all or part of the 
sequence of region 1, region a, region p, region 2, region 3 region X or region Y. 

48 (Withdrawn): A method of diagnosing cancer in a patient, comprising 
determining a pattern of telomerase RNA expression, comprising amplifying telomerase from 
cDNA synthesized from tumor RNA, and detecting the amplified product by hybndxzatxon 
with an oligonucleotide having all or part of the sequence of region 1, region a, regxon p, 
region 2 region 3 region X or region Y, therefrom determining the pattern of telomerase 
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RNA expression, wherein the pattern is indicative of a diagnosis of cancer. 

49. (Withdrawn): The method of claim 48, further comprising comparing 
the pattern to a pattern obtained from a reference cancer. 

50 (Withdrawn): A non-human transgenic animal whose cells contain a 
vertebrate telomere gene that is operably linked to a promoter effective for the expression 
of the gene. 

5 1 . (Withdrawn): The animal of claim 50, wherein the animal is a mouse. 

52. (Withdrawn): The animal of claim 50, wherein the promoter is tissue- 
specific. 

53. (Withdrawn): The animal of claim 50, wherein the telomerase gene is 
any of the nucleic acid sequences presented in Figure 1 1 . 

54. (Withdrawn): A mouse, whose cells have an endogenous telomerase 
gene disrupted by homologous recombination with a nonfunctional telomerase gene, wherein 
the mouse is unable to express endogenous telomerase . 

55. (Withdrawn): An inhibitor of vertebrate telomerase activity, wherein 
the inhibitor binds to telomerase and is not a nucleoside analogue. 

56. (Withdrawn): The inhibitor of claim 55, wherein the vertebrate is a 

human. 

57. (Withdrawn): The inhibitor of claim 55, wherein the inhibitor is 
antisense nucleic acid complementary to human telomerase mRNA. 

58. (Withdrawn): The inhibitor of claim 57, wherein the antisense is 
complementary to region a, region p, region 2, region 3 or region X. 

59. (Withdrawn): The inhibitor of claim 55, wherein the inhibitor is a 

ribozyme. 

60. (Withdrawn): A method of treating cancer, comprising administering 
to a patient a therapeutically effective amount of an inhibitor according to claim 55. 

61 . (Currently Amended): An isolated nucleic acid molecule consisting of 
oomprioing a sequence selected from the group consisting of region 1 (SEQ ID No:23), region 
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a (SEQ ID No:25), region 0 (SEQ ID No:27), region 2 (SEQ ID No:29) and region 3 (SEQ 
ro No:30) aa presented in Figure 10 and variants thereof, whcroin paid variant has at l om t 
7 5% nucl e oti d e irlrntity ^" niirlmo acid sequences presented in Figure 11 . 

62. (Withdrawn): A method of identifying an effector of telomerase 
activity comprising: 

(a) adding a candidate effector to a mixture of telomerase protein, RNA 
component and template, wherein the telomerase protein is encoded by an isolated nucleic 
acid molecule according to claim 1; 

(b) detecting telomerase activity; and 

(c) comparing the amount of activity in step (b) to the amount of activity 
in a control mixture without candidate effector, therefrom identifying an effector. 

63. (Withdrawn): The method of claim 62, wherein the effector is an 

inhibitor. 

64. (Withdrawn): the method of claim 62, wherein the nucleic acid 
molecule encodes human telomerase. 

65. (Canceled) 

66. (Canceled) 

67. (Currently Amended): The nucleic acid molecule of claim UI65]], 
wherein the splice variant of human telo m erase has at least a deletion of nucleotides 2131- 
2166 ofSEOIDNo: 1 lacks nucleotide sequence encoding RTaoo motif A . 

68. (Withdrawn): The nucleic acid molecule of any one of claims 65-67, 
wherein the splice variant of human telomerase lacks nucleotide sequence encoding a P-loop 
motif. 

69. (Withdrawn): The nucleic acid molecule of any one of claims 65-68, 
wherein the splice variant of human telomerase lacks the C-terminal domain of the reference 
human telomerase. 

70. (Withdrawn): The nucleic acid molecule of any one of claims 65-69, 
wherein the splice variant of human telomerase has an altered C-terminus comprising 
sequence encoding a consensus SH3 binding site. 
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71. (Canceled) 

72. (Canceled) 

73. (Currently Amended): The complement of the nucleic acid molecules 
[molecule] of anv of claims 1. 4, 5, 6 and 109. claim 65 . 

74. (Currently Amended): The nucleic acid molecule of anv of claims L 4, 
5, 6 and 109 claim 65 , wherein said molecule is a DNA molecule. 

75. (Currently Amended): The nucleic acid molecule of anv of claims 1. 4, 
5. 6 and 109 claim 65 , wherein said molecule is an RNA or cDNA molecule. 

Claims 76-85. (Canceled) 

86. (Withdrawn): An oligonucleotide comprising 15-100 contiguous 
nucleotides of one of the sequences presented in Figure 10 (SEQ ID Nos: 18, 23, 25, 27, 29, 
30, 32, 33) or the complements thereof. 

87. (Withdrawn): The oligonucleotide of claim 86, wherein the 
oligonucleotide is from 15 to 36 nucleotides long. 

88. (Previously presented): The oligonucleotide of claim 86, wherein the 
oligonucleotide is from 20 to 50 nucleotides long. 

89. (Withdrawn): The oligonucleotide of claim 86, wherein the 
oligonucleotide is labeled. 

90. (Withdrawn): The oligonucleotide of claim 89, wherein the label is a 
radiolabel, a chemiluminescent label, or biotin. 

91 . (Withdrawn): A pair of oligonucleotide primers that amplify sequence 
selected from the group consisting of region 1 (SEQ ID No: 23), region a (SEQ ID No: 25), 
region p (SEQ ID No: 27), region 2 (SEQ ID No: 29), region 3 (SEQ ID No: 30), region X 
(SEQ ID No: 32) or region Y (SEQ ID No: 18). 

92. (Canceled) 

93. (Currently Amended): A pair of oligonucleotide primers that amplify 
nucleic acid sequence of human telomerase containing a splice junction, wherein only one 
primer of each primer pair flanks nucleotide 323^1950, 2131-2166, 2287-2468, 2843, or 3157 



page 19 



Appl. No. 09/502,424 

Amdt. dated 2 October 2003 

Reply to Office Action of 2 July 2003 

as presented in Figure 1 (SEQ ID No: 1) and the other primer of the pair has sequence 
corresponding to all or a portion of one of the sequences presented in Figure 10 (SEQ ED Nos: 
±Z- 9 23, 25, 27, 29, 30, 32, 33) or complements thereof. 

94. (Withdrawn): A method of diagnosing cancer in a patient, comprising 
preparing tumor cDNA and amplifying the tumor cDNA using a pair of oligonucleotide 
primers that amplify sequence selected from the group consisting of region 1 (SEQ ID No: 
23), region a (SEQ ID No: 25), region p (SEQ ID No: 27), region 2 (SEQ ID No: 29), region 
3 (SEQ ID No: 30), region X (SEQ ID No: 32) or region Y (SEQ ID No: 18), wherein the 
pattern of amplification is indicative of a diagnosis of cancer. 

95. (Withdrawn): A method of diagnosing cancer in a patient, comprising 
preparing tumor cDNA and amplifying the tumor cDNA using a pair of oligonucleotide 
primers that amplify sequence of human telomerase containing a splice junction, wherein the 
primer pair flanks nucleotide 222, 1950, 2131-2166, 2287-2468, 2843, or 3157 as presented 
in Figure 1 (SEQ ID No: 1), wherein the pattern of amplification is indicative of a diagnosis 
of cancer. 

96. (Withdrawn): A method of diagnosing cancer in a patient, comprising 
preparing tumor cDNA and amplifying the tumor cDNA using a pair of oligonucleotide 
primers that amplify sequence of human telomerase containing a splice junction, wherein only 
one primer of each primer pair flanks nucleotide 222, 1950, 2131-2166, 2287-2468, 2843, or 
3157 as presented in Figure 1 (SEQ ID No: 1) and the other primer of the pair has sequence 
corresponding to all or a portion of one of the sequences presented in Figure 10 (SEQ ID Nos: 
18, 23, 25, 27, 29, 30, 32, 33) or complements thereof. 

97. (Withdrawn): A method of determining a pattern of telomerase RNA 
expression in cells, comprising, 

preparing cDNA from mRNA isolated from the cells, 

amplifying the cDNA using primers that amplify a splice variant of nucleic 
acid encoding human telomerase and 

detecting the amplified product by hybridization with all or part of the 
sequence of region 1 (SEQ ID No: 23), all or part of the sequence of region a (SEQ ID No: 
25), all or part of the sequence of region p (SEQ ID No: 27), all or part of the sequence of 
region 2 (SEQ ID No: 29), all or part of the sequence of region 3 (SEQ ID No: 30), all or part 
of the sequence of region X (SEQ ID No: 32) or all or part of the sequence of region Y (SEQ 
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ID No: 18); 

therefrom determining the pattern of telomerase RNA expression. 

98. (Withdrawn): A method of diagnosing cancer in a patient by 
determining a pattern of telomerase RNA expression, comprising, 

amplifying sequence of human telomerase from cDNA synthesized from 
tumor RNA using primers that amplify a splice variant of human telomerase, and 

detecting the amplified product by hybridization with all or part of the 
sequence of region 1 (SEQ ID No: 23), all or part of the sequence of region a (SEQ ID No: 
25), all or part of the sequence of region p (SEQ ID No: 27), all or part of the sequence of 
region 2 (SEQ ID No: 29), all or part of the sequence of region 3 (SEQ ID No: 30), all or part 
of the sequence of region X (SEQ ID No: 32) or all or part of the sequence of region Y (SEQ 
ID No: 18), 

therefrom determining the pattern of telomerase RNA expression, wherein the 
pattern is indicative of a diagnosis of cancer. 

99. (Withdrawn): The method of claim 98, further comprising comparing 
the pattern to a pattern obtained from a reference cancer. 

100. (Withdrawn): A nucleic acid molecule encoding a human telomerase 
that lacks RTase motifs A, B, C, and D. 

101. (Canceled) 

102. (Withdrawn): The nucleic acid molecule of either of claims 101 or 
102, wherein the human telomerase lacks a P-loop motif. 

103. (Withdrawn): The nucleic acid molecule of either of claims 101 or 
102, wherein the human telomerase has an altered C-terminal domain comprising a consensus 
SH3 binding site. 

104. (Withdrawn): The nucleic acid molecule of either one of claims 101 or 
102, wherein the human telomerase lacks the C-terminal domain of the human telomerase 
presented in SEQ ID No. 2. 

105. (Withdrawn): A nucleic acid molecule encoding a human telomerase 
that lacks a P-loop motif. 
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106. (Withdrawn): A nucleic acid molecule encoding a human telomerase 
that has an altered C-terminal domain comprising a consensus SH3 binding site. 

107. (Withdrawn): A nucleic acid molecule encoding a human telomerase 
that lacks the C-terminal domain of the human telomerase presented in SEQ ID No. 2. 

108. (New) An isolated nucleic acid molecule encoding any of SEQ ID 
Nos.: 24, 26, 28, or 31. 

109. (New) The probe of claim 31, wherein the label is a chemiluminescent 
label, a radioactive label, or biotin. 

1 10. (New) The nucleic acid molecule of claim 1, wherein the splice variant 
of human telomerase has at least an insertion of nucleic acid sequence encoding sequence 3 
(SEQ ID No:31) at nucleotide 3157 of SEQ ID No: 1 

111. (New) An oligonucleotide consisting of 1 5- 1 00 contiguous nucleotides 
of one of the sequences selected from the group consisting of SEQ ID Nos. 23, 29, 30, 32, 33 
or the complements thereof 

112. (New) The oligonucleotide of claim 111, wherein the oligonucleotide 

is labeled. 

113. (New) The oligonucleotide of claim 112, wherein the label is a 
radiolabel, a chemiluminescent label, or biotin. 

114. (New) A pair of oligonucleotide primers that amplify sequence 
selected from the group consisting of region 1 (SEQ ID No: 23), region a (SEQ ID No: 25), 
region fi (SEQ ID No: 27), region 2 (SEQ ID No: 29), region 3 (SEQ ID No: 30), region X 
(SEQ ID No: 32), wherein the primers comprise at least 15 contiguous nucleotides of one of 
SEQ ID Nos: 23, 25, 27, 29, 30, 32, or 18 or complements thereof and wherein the primers 
are from 15 to 50 nucleotides in length. 

115. (New) A method of determining a pattern of telomerase RNA 
expression in cells, comprising, 

(a) preparing cDNA from mRNA isolated from the cells, 

(b) amplifying the cDNA using primers that amplify a splice variant of nucleic 
acid encoding human telomerase to form an amplified product and 
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(c) hybridizing the amplified product with one or more of the following : 

all or at least 15 contiguous nucleotides of the sequence of region 1 (SEQ ID 
No: 23), all or at least 15 contiguous nucleotides of the sequence of region./? (SEQ ID No: 
27), all or at least 15 contiguous nucleotides of the sequence of region 2 (SEQ ID No: 29), all 
or at least 15 contiguous nucleotides of the sequence of region 3 (SEQ ID No: 30), or all or at 
least 15 contiguous nucleotides of the sequence of region X (SEQ ID No: 32); or a 
complement thereof; and 

(d) detecting hybridization; 

therefrom determining the pattern of telomerase RNA expression. 

116. (New) A method of determining a pattern of telomerase RNA 
expression in cells, comprising, 

(a) preparing cDNA from mRNA isolated from the cells, 

(b) amplifying the cDNA using primers that amplify a splice variant of nucleic 
acid encoding human telomerase to form an amplified product and 

(c) hybridizing the amplified product with two or more of the following: 

all or at least 15 contiguous nucleotides of the sequence of region 1 (SEQ ID 
No: 23), all or at least 15 contiguous nucleotides of the sequence of region a (SEQ ID No: 
25), all or at least 15 contiguous nucleotides of the sequence of region/ (SEQ ID No: 27), all 
or at least 15 contiguous nucleotides of the sequence of region 2 (SEQ ID No: 29), all or at 
least 15 contiguous nucleotides of the sequence of region 3 (SEQ ID No: 30), all or at least 15 
contiguous nucleotides of the sequence of region X (SEQ ID No: 32) or all or at least 15 
contiguous nucleotides of the sequence of region Y (SEQ ID No: 18); or a complement 
thereof; and 

(d) detecting hybridization; 

therefrom determining the pattern of telomerase RNA expression. 

117 (New) The method of either of claims 115 or 116, wherein the 
contiguous nucleotides contain a label. 

118. (New) The method of claim 117, wherein the label is radioactive, 
chemiluminescent, or biotin. 
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Amendments to the Drawings: 

The attached sheets of drawings include changes to Figs. 11A-C, 11G-N and 11R-W. These 
sheets replace the original sheets for these figures. In addition to the changes made in the 
drawings submitted 27 March, 2003, and accepted by the Examiner in Paper No. 22, residue 
806 has been corrected in Figures 11C and UN. Residue 806 was previously erroneously 
identified as V (Val) and now has been corrected to G (Gly). A minor change is also made to 
the title of Figures 1 1 A and L to clarify the type of truncation presented therein. All changes 
have been marked-up in red on the annotated sheets showing changes. 

Attachment: Replacement Sheets Figs. 1 1 A-C, 1 1G-N and 1 1R-W 

Annotated Sheets Showing Changes in Figs. 1 1A-C, 1 1G-N and 1 1R-W 
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REMARKS 

Reconsideration of this Application is respectfully requested. Claims 1-118 are 
pending; of these, claims 1, 4, 5, 6, 11, 27-29, 61, 67, 74, 75, and 93 are currently amended; 
claims 12, 14, and 15 are original; claims 13, 31, and 88 are previously presented; claims 
108-118 are new; claims 2, 3, 32, 34, 65, 66, 71, 72, 76-85, 92, and 101 are canceled; and 
claims 7-10, 16-26, 35-60, 62-64, 68-70, 86, 87, 89-91, 94-100, and 102-107 are withdrawn. 
No new matter is added by the claim amendments. The Remarks below are directed to the 
objections and rejections of the outstanding Office Action. 

The Owner of the application thanks Examiners Prouty and Walicka for the 
Telephone Interviews of 18 and 22 August 2003, and is grateful for their thoughtful input. In 
this response, claims have been amended on the basis of those discussions and in the interest 
of advancing to an allowance. Specific arguments below detail why the Owner disagrees with 
the Office's rejections in Paper No. 22, especially with regard to lack of written description 
and lack of enablement. 

1.1 Remarks about the Objections to the Specification 

The Owner acknowledges in Paper No. 22 that the Examiner has removed 
objections to Table 1 of the specification and to motifs B, C, and D. 

Objection 1: The Examiner objects to the specification for unclear description of 

motif A. 

Remark: As the Examiner points out on pages 2-3 of the Office Action, the 
boundaries of motif A (amino acids 708-720) are not identical to sequence alpha (amino acids 
711-722). The Specification has been amended to recite that deletion of sequence alpha 
deletes "nearly all of motif A. This amendment does not add new matter, but merely 
clarifies the relationship of sequence alpha and motif A. The Owner respectfully requests that 
the Examiner withdraw the objection. 

Objection 2: The Examiner objects to parts of the specification that lack sequence 
identification numbers for certain primers and other sequences. 

Remarks: By the Amendments to the specification enumerated above, the Owner 
has inserted the appropriate sequence identifiers in the text. The Owner respectfully requests 
that the Examiner withdraw the objection. 
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Objection 3: The Examiner objects to Table 1 as being an incomplete listing of 
every splice variant. 

Remarks: As explained in the specification, Table 1 is a representation of the splice 
variants and reference telomerase sequences presented in Figure 11. As such, the Table 
displays which exons are in a set of exemplary sequences of human telomerase. In addition to 
Table 1, the specification teaches many more splice variants. There is no requirement that 
every single variant be presented as a representation, such as in Tablel. hi the recent 
telephone interviews, the Examiner indicated that amending Table 1 would not be necessary. 
Thus, the Examiner is requested to remove the objection. 

Objections 4 and 5: The Examiner objects to SEQ ID Nos: 35 and 52 being 
described as "N-terminal" truncated telomerases, believing that the sequences are "C- 

terminal" truncations. 

Remarks: The use of exon X in the splice variants presented in SEQ ID Nos: 35 and 
52 result in truncation after 588 amino acids (for ID No: 35) and 622 amino acids for ID No: 
52. The truncation occurs therefore in the N-terminal domain of the protein (specification 
page 1 1). For clarification, the titles of Figures 1 1 A and L have been changed to reflect this 
meaning. Therefore, Owner respectfully requests that the Examiner accept the changes made 
to the Figures and withdraw the objection. 

1.2 Remarks about the Objections to the Drawings 

Objection: The Examiner objects to the drawings of Figure 11 because of an error 
of amino acid residue 806 of SEQ ID NO: 39. 

Remarks: The Drawings for Figure 1 1 have been amended to correct the error in 
amino acid residue 806, the penultimate amino acid. Submitted herewith are marked-up 
Figure 11 showing the changes in red and clean drawings of Figure 11. New matter is not 
added with this correction. As discussed in the Declaration of Andrzej Kilian 
("Declaration"), the error in this sequence, as well as the equivalent error in SEQ ID Nos: 60- 
62, was inadvertent and arose because of a clerical error. Specifically, the nucleotide codons 
in SEQ ID NO:38 and 59 are correct and are listed correctly in Figures 11C and N. The 
codons are for glycine. In the Figures and in the Sequence Listing, however, the penultimate 
amino acid is incorrectly given as "Val". This was a clerical error and is corrected by the 
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corrected drawings submitted herewith, which correctly show "Gly" for the penultimate 
amino acid. 

In addition, the sequence listing has also been amended, and a new computer- 
readable formatted file and substitute pages, along with a statement to support filing and 
submission according to 37 C.F.R. §§1.821-1.825 are being submitted herewith. With these 
corrections, the Owner requests that the objection be withdrawn. 

1.3 Remarks about the Objections to the Claims (item 1.3) 

Objection: The Examiner objects to Claim 65 as a substantial duplicate of Claim 1. 

Remarks: In this submission, Claim 1 has been amended and Claim 65 has been 
canceled, obviating the objection. The Examiner is therefore requested to remove this 
objection. 

2 Remarks about the Rejections 

The removal of rejections to claims 4, 5, 11-15, 34,71 and 72 and to claims 27, 34, 
61, 65, 71, 80 and 81 are acknowledged. 

2.1 Rejection for indefiniteness: The Examiner rejected claims under 35 U.S.C. § 
112, second paragraph, (i) for lack of antecedent basis (Claim 11), (ii) for indefiniteness in 
using the term "a splice variant of human telomerase of SEQ ID No: 2" (Claims 1,4, 11-15 
and 101), (iii) for confusion about whether SEQ ID Nos: 35 and 52 are splice variants or 
truncations (Claims 1, 4, 65-67, 73-79, and 101), and (iv) for lack of antecedent basis of 
"reference human telomerase gene" (Claim 65). 

Remarks: (i) Claim 1 1 has been amended to correct the error in antecedent basis, 
(ii) Claims 1, 4, and 11-15 have been amended to clarify that the splice variant refers to a 
DNA sequence that encodes SEQ ID No: 2 and Claim 101 has been canceled; (iii) As 
discussed above, SEQ ID Nos: 35 and 52 are splice variants. Due to the use of exon X, which 
creates a stop codon at the insertion site of exon X, the resulting proteins are shorter than the 
reference telomerase protein. For ease, these proteins are referred to as truncated in the N- 
terminal domain of human telomerase. (iv) Claim 65 has been canceled, obviating the 
rejection of this claim. Based on the claim amendments and remarks, the Examiner is 
requested to withdraw the rejections. 

2.2.1 Rejection for lack of written description. The Examiner has rejected Claims 
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1, 4, 5-6, 11-15, 27, 61, 65-67, 73-79, 80-85, and 101 under 35 U.S.C. §112, first paragraph, 
for lack of written description. 

Remarks: With due respect, the Owner strenuously disagrees with the Examiner, 
submitting that the specification contains adequate written description to support these 
claims. The reasons for adequate written description are largely stated in prior amendments 
and continue to apply. For the sake of brevity, the prior arguments are summarized here and 
attention is directed to the latest arguments put forth in the last Office Action (OA). 

The claims are directed to an isolated nucleic acid molecule that encodes a splice 
variant of human telomerase. The specification on page 8, beginning at line 10, teaches the 
genus of splice variants of human telomerase that are intended to be encompassed by the 
present invention. The species of the genus include 128 splice variants that are taught by the 
present specification. 

Applicants therefore strongly disagree with the Examiner's allegation that: "in the 
particular case of splice variants, none of the variants, or even tens of them, do not describe 
the structure and function of the genus, because one cannot establish only one 
function/structure relationship for the genus and thus the presence of a large number of 
species is still deemed to be not representative of the genus. Therefore, the specification has 
sufficiently described only those splice variants for which the complete structure is taught. 
OA at page 8. Furthermore, the Examiner states that "only those sequences which occur 
naturally are encompassed by the term "splice variant". Relying on Table 1, which 
exemplifies 32 different splice variants, the Examiner draws the inference that there is no 
evidence to suggest the remaining theoretical combinations occur in nature. 

The written description requirement and guidelines, however, do not require that 
each and every "theoretical combination" be shown. Rather, the requirement may be satisfied 
through sufficient description of a representative number of species by actual reduction to 
practice, reduction to drawings, or by disclosure of relevant identifying characteristics. 
Furthermore, the guidelines explain that "a representative number of species means that the 
species which are adequately described are representative of the entire genus." Instead, the 
Examiner states, without providing specific evidence or detailed reasoning, that "additional 
members of the genus necessarily have structures which are different than that of other 
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members and will likely have different functions also, which functions are not predictable 
from the structure." OA page 10. With due respect, this appears to be pure conjecture and 
an insufficient basis for the rejection. In contrast, the Owner contends that a representative 
number of species has been disclosed and thus, that the written description requirement is 
satisfied. 

The Examiner also points to statements in the specification indicating, in her 
opinion, that the inventors realized that more splice variants are theoretically possible. As 
further support, the Examiner cites an article by Wick et al, which discloses the genomic 
structure of the human telomerase gene. Because the number of exons and introns in the 
Wick et al. reference does not jibe with the instant disclosure, the Examiner concludes that 
the complexity is greater than disclosed by Applicants and "therefore, the Applicants claim to 
all splice variants of human telomerase gene include subject matter not disclosed nor 
described in the specification." OA at page 12. The Examiner uses these statements to 
support the conclusion that written description is not satisfied because some hypothetical 
variants are not described. 

The Owner contends that the Examiner is raising a red herring of theoretical splice 
variants based on genomic structure and then using these theoretical splice variants to support 
the conclusion that the application does not adequately describe the genus. Earlier in the OA, 
the Examiner recognized that theoretical splice variants may not be actual splice variants 
when she made the statement: "merely because a particular arrangement is possible 
theoretically, does not mean it actually occurs in nature. Only those sequences which occur 
naturally are encompassed by the term "splice variant". OA at page 9. 

As noted above, the Examiner has asserted that there is no representative number of 
species for the genus of splice variants. The guidelines do not carve out exceptions for 
certain genera, and certainly do not exclude genera which have common structural and/or 
functional features. The members of the genus of splice variants of human telomerase share 
common structural features, i.e., shared sequence and alternative spliced patterns. The 
guidelines state that the written description requirement for a claimed genus may be satisfied 
through sufficient description of a representative number of species by actual reduction to 
practice. In the instant case, a large and representative number of species have been reduced 
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to practice, and each member of the species shares common structure and/or functional 
characteristics sufficient to demonstrate to one of skill in the art that the inventors had 
possession of the genus of human splice variants of telomerase. 

Without acquiescing to the Examiner's arguments, and in the interest of advancing 
prosecution, the claims have been amended to claim only those splice variants that are 
specifically enumerated in the specification. Specifically, claim 1 now clearly indicates that 
the splice variants are combinations of the spliced exons that the inventors discovered. 
Furthermore, splice variants are clarified as identified relative to the reference telomerase 
sequence, SEQ ID No: 2. Support may be found on page 11, last paragraph, and Figure 1, for 
example. Therefore, the Examiner is requested to remove this rejection. 

The Examiner further asserts that claims 5 and 11-15 are directed to a genus 
wherein no function for the genus is stated and members of the genus would be functionally 
diverse including species encoding an active telomerase, encoding inhibitors of telomerase 
activity, species useful in diagnosis of the telomerase related disorders, and species which 
lack any function, and the addition of functional language would alleviate this rejection. OA 
at page 12. Owner respectfully disagree with the Examiner's reasoning for this rejection. 
Claim 5 is directed to specific isolated nucleic acid molecules encoding specific splice 
variants of human telomerase. This claim additionally provides a function of the product of 
the specific sequences, namely that it binds telomerase RNA or has telomerase activity. 
Thus, the sequences are related not only by structure but also by function. Therefore, the 
Owner submits that these claims satifsy the written description requirement and requests that 
the Examiner remove the rejection. 

The Examiner has alleged that claims 6. 6L and 80-85 lack sufficient written 
description because the claims lack functional language. OA at page 13-16. As above for 
claim 5, claim 6, 61, and 80-85 recite specific sequences and must be splice variants of 
human telomerase. These claims are supported by an adequate written description and 
further, claimed members of the genera are related to each other structurally, and thus fulfill 
the written description requirement. Without acquiescing to the Examiner's arguments, 
however, claims 6 and 61 have been amended to recite "consisting of, clearly defining the 
claimed sequences, and claims 80-85 have been canceled. Withdrawal of this rejection is 
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therefore respectfully requested. 

The rejection of claims 67 and 101 as allegedly being directed to a genus of DNA 
molecules lacking the a exon (A motif) for which the structure characteristic is allegedly 
missing in the claim is respectfully traversed. Applicants have (1) identified the gene 
encoding human telomerase, (2) the amino acid sequence of human telomerase and (3) 
identified motif A as being nearly identical to the a exon. One of skill in the art would 
therefore understand that the genus which is claimed is one in which Applicants had 
possession. Further, both the specification and the general knowledge of those skilled in the 
art indicate that substantial common structure would be expected to be shared among isolated 
nucleic acid molecules encoding a human telomerase. 

The Examiner also asserts that the total number of variants lacking the A motif is 
"probably greater" than that disclosed by the Applicants. OA at page 12. The Office has the 
burden of demonstrating lack of written description. The Examiner has not carried the burden 
because there are no facts to support the statement that the total number of variants lacking 
the A motif is "probably greater" than that disclosed by the Applicants. The citation of Wick 
et al. does not correct this deficiency because by the Examiner's own admission, the best that 
Wick can suggest are hypothetical splice variants and hypothetical variants may not actually 
occur. Thus, the Examiner fails to provide evidence or sufficient reasoning that the claims 
fail to satisfy the written description requirement. 

In the interest of advancing prosecution, however, claim 101 has been canceled and 
claim 67 amended to recite specific splice variants lacking the a exon, rather than sequences 
encoding motif A. Cancelation of claim 101 should not be taken as acquiescence to the 
Examiner's rejection, but is done solely for business purposes. 

For the reasons noted above, the rejections under 35 U.S.C. § 112, first paragraph 
for allegedly failing to satisfy the written description requirement should be withdrawn. 

2.2.2 - Rejection for lack of scope of enablement: Claims 1, 61, 65, 67, 73-79, 80- 
85 and 101 are rejected under 35 U.S.C. §112, first paragraph, for lack of enablement. 

The rejection of claims 1, 2, 61, 65, 73-79, 80-85 and 101 under 35 U.S.C. § 112, 
first paragraph because the specification, while allegedly being enabling for the variant of 
human telomerase gene described by SEQ ID NO: 45, or fragments thereof that will 
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specifically hybridize to SEQ ID NO: 45 under defined conditions, allegedly does not provide 
enablement for any DNA molecule encoding any human telomerase variant, or any fragment 
and/or variants is respectfully traversed. The Examiner has stated that the claims are enabled 
for SEQ ID Nos: 1, 35, 37, 39, 42, 44, 46, 48, 50, 52-54, 56-58, 60-62, 64-66, 68-70, 72-74, 
76-78, 80-82, and 84-86 but not any DNA molecule that comprises these molecules or that 
are at least 75% identical or hybridize to these molecules. Likewise, SEQ ID Nos: 18, 23, 25, 
27, 29, 30, 32, and 33 are enabled but not for any DNA molecule comprising a sequence from 
this group or a variant or a molecule that hybridizes with these sequences. 

As stated above, the Owner respectfully disagrees with the Examiner on the non- 
enabled molecules. On the basis of the telephone discussions, however, the claims have been 
amended to recite the SEQ ID Nos. Claim 1 has been amended to recite a combination of the 
exons that Applicants discovered are alternately spliced in and out of human telomerase 
RNA. The molecules of claim 1 are fully enabled by the specification in recitation of defined 
sequence. With these amendments, the Examiner is requested to remove the rejection. The 
Owner emphasizes though that deleting subject matter in the amended claims does not 
indicate acquiescence to the rejection. 

2.4 Rejection under 35 U.S.C.§ 102. The withdrawal of the rejections over Cech 
(I) is acknowledged. Claims 1, 4, 6, 11-15, 61, 65, 73-79 and 80-85 remain rejected as being 
anticipated by Cech, U.S. Patent No. 6,093,809 ("Cech H" or the '809 patent). 

The rejection of these claims is respectfully traversed. The Owner respectfully 
requests that the Examiner review the cited Cech patent and its priority documents to confirm 
that the portions of the cited Cech patent is not only not entitled to the October 1996 priorty 
date as stated by the Examiner, but is not entitled to a priority date earlier than the instant 
application. The Owner submits that information like this should lead one to make a 
determination of which new information in the CIPs are entitled to which filing dates. In its 
own review of the priority documents, the Owner finds that the Cech II patent does not 
disclose a splice variant of human telomerase prior to Applicants' priority date. 

The Owner disagrees with the Examiner's continued rejection of these claims over 
sequences in Cech H None of the cited sequences of the Cech patent are splice variants, 
while the instant claims require that molecules be splice variants. While the Owner contends 
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that the Cech patent does not anticipate the pending claims, the claims have been amended to 
put the application in condition for allowance in accordance with the discussions with the 
Examiners in August. The remarks below address the Examiner's rejections in light of the 
amendments presented herein. 

Claim 1 is rejected as being anticipated by SEQ ID No: 225. SEQ ID No: 225 is the 
reference human telomerase, which is specifically excluded from the claims. The claims are 
directed to splice variants. By definition, the reference sequence is not a splice variant. 

Claim 4 is rejected as anticipated by SEQ ID No: 224 as having more than 75% 
amino acid identity to SEQ ID NO: 46. Claim 4 has been amended to recite specific splice 
variants. None of the enumerated splice variants is identical to SEQ ID No: 224. 

Claims 6. 11-15 and 61 are rejected as anticipated by nucleotides 2136-2221 of SEQ 
ID No: 224. As the claims have been amended to recite "consisting of it is irrelevant if any 
of the claimed sequences are contained within the reference telomerase. 

Claims 27-29 and 31 are rejected as anticipated by disclosure of oligonucleotides in 
the' 809 patent that allegedly would hybridize to the claimed probes. The claims have been 
amended to recite specific probe sequences, none of which are disclosed in the '809 patent. 

Claims 32 and 34 are rejected as anticipated by a set of thirteen primers presented in 
Table 3 of the '809 reference. This rejection is moot as the claims have been canceled. 

Claims 80-85 are rejected as anticipated by a portion of sEQ ID No: 224. This 
rejection is obviated by the cancellation of these claims. 

Claim 92 is rejected as anticipated by the same Table 3. Although claim 92 is 
canceled, Owner addresses this rejection as it might be applied to other claims presented 
herein. Even if Table 3 discloses oligonucleotides that could be chosen as from a Chinese 
menu and used to amplify across splice junctions, the Table does not either disclose specific 
primer pairs that are useful for the claimed amplifications nor does the specification disclose 
or suggest any reason to choose a particular primer pair. The primers were developed for 
determining a DNA sequence and not for amplifying splice variants. Moreover, as Cech II 
does not disclose or suggest splice variants, there is no motivation to use these primers for the 

claimed purposes. 

The Examiner is therefore requested to remove the §102 rejection. 
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2.4 Rejection for obviousness. The Owner appreciates the Examiner removing this 

rejection. 

2.5 Obviousness type provisional double patenting rejection. The Office has 
provisionally rejected claims 1, 2, 4-6, 11-15, 27-29, 31, 32, 34, 61, 65-67, 71-79, 80-85, 92- 
93 and 101 under the judicially created doctrine of obviousness-type double patenting as 
allegedly being unpatentable over claims 65-87 of co-pending Application No. 09/108,401. 
The co-pending application has been abandoned, rendering this rejection moot. 

New claims 108-118. Although no rejection has been made against these claims, 
these claims were discussed in the Examiner interviews. Similar, but not identical, claims 
were presented in the now-abandoned parent case, however, and were rejected under §102 
and §103. The Owner will address here issues of patentability as might be restated against 
these claims, as was discussed with he Examiners. Claim 108 and its dependents are directed 
to nucleic acid molecules that encode the peptides of the various exons, exon 1, exon alpha, 
exon beta, and exon 3. As explained above and in previous amendments, Cech et al. did not 
desclose splice variants prior to the Applicants' priority date. With regard to exon 1 and exon 
3, no sequence was disclosed by Cech. Exons alpha and beta are contained in the reference 
telomerase sequence, but that alone neither anticipates nor suggests the claimed sequences as 
there was no description, no isolation of, and no reason to isolate a nucleic acid molecule 
encoding these peptides. As discussed herein, exon alpha overlaps motif A, but is not 
identical in its boundaries and exon beta has no motif associated with it. Furthermore, the 
claim satisfies written description requirement for all the reasons stated above. 

Claim 114 claims pairs of amplification primers that amplify the various exon 
sequences, with the further limitation that at least 15 nucleotides of each primer must be 
derived from the exon sequences. Again, because Cech et al. do not disclose telomerase 
splice varients, they do not disclose such primers or suggest any reason to choose such primer 
pairs, even for the alpha and beta exons, which are part of the reference telomerase sequence 

(see argument above). 

Claims 116, 117 and dependents claim methods of determining patterns of 
expression of the RNA encoding telomerase. In the methods, cDNA is synthesized and 
amplified prior to hybridization of the amplified product with a probe derived from the exons 
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described in the instant specification. In claim 116, hybridization is effected with one or 
more probes and in claim 117, with two or more probes. Because Cech et al. did not 
recognize the existence of splice variants, no where in the prior art is the method disclosed or 
a suggestion of why such a method should be performed. Therefore, for the combination of 
probes claimed Cech fails to disclose or suggest these combinations. In addition, for claim 
116, the regions used for probes are either sequences not disclosed by Cech et al. or for the 
beta exon, no oligonucleotide for the beta exon or reason to hybridize with that particular 
region. The beta exon is not associated with any described motif. Therefore, Owner submits 
that these claims are free of prior art. 
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Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 
accommodated, or rendered moot. Applicants therefore respectfully request that the 
Examiner reconsider all presently outstanding objections and rejections and that they be 
withdrawn. A full and complete reply has been made to the outstanding Office Action and, as 
such, the present application is in condition for allowance. If the Examiner believes, for any 
reason, that personal communication will expedite prosecution of this application, the 
Examiner is invited to telephone the undersigned at the number provided. 

Prompt and favorable consideration of this Amendment and Reply is respectfully 
requested. The Examiner is invited to contact the undersigned by telephone if it is felt that a 
telephone interview would advance the prosecution of the present application. 

Respectfully submitted, 



THE MONTICELLO GROUP LTD. 




Attorney for Owner 
Registration No. 39 317 



814 32 nd Ave S 
Seattle WA 98144 
Tel: 206 860 2120 
Fax: 206 860 3933 

407C1 amendmentl0-2003.doc 
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N-terminal^,,truncated telomerase 

. . ' . y 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGrc^ 

MPRAPRCRAVRSLLRSH REVLPLATFV 
CCXSCGCCTOXMCCCCAG^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCA 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGlTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCrroGTGGC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACC C CGAAGGCGTCTGGGATGCGAACGGGC CTGG AAC CAT AGCGTCAGGGAGGC CGGGGTC C C C CTGGGC CTGC GAGCCCCGGGTGCGAGGAGGCGCGGGGGCAGTGC 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTG^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

tggtttctgtgtggtctcacctgccagacccgccga^ 

GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTCAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTCCAGGCCCT 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTAC 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACIAC 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTC 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTGTTCCGGCC 
TWKMSVRDCAWLRRS PGVGCVPAAEHRLREE ILAKFLHWL 

GATCAGTGTGTACGTCGTCGAGCTCCTCAGGTCTTTCTTTTATGTCACGGAGACC 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AAT- -NNN- - GACAGTCACCAGGGGGGTTGACCGCCGGACTGGGCGTCCCCAGGGTTGACTATAGGACCA 

CATGGGTGGACGTGGCCCCGGGCATGGCC1TCTGCGTGTGCTGCCGTGGGTGCCCTGAGCCCTCACTGAGT 

GCTGAGGAAGCCTCCTGAGGGGCTCTCTATTG— 



FIG. 11A 



Truncated protein 1 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTC 

MPRAPRCRAVRSLLRS H R EVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGG^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGG 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCC^CACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGO 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTC^CCTGCTGGCACGCTGCGCGCTCTTTGTGC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGAC CCCGAAGGCGTCTGGGATG CGAACGGG CCTGG AAC CAT AGCGTC AGGGAGGCCGGGGTCCC CCTGGGCCTGC CAGCCCCGGGTG CGAGGAGGCGCGGGGGCAGTGC 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTCCCGTTGCCCAAGAGGCCCAGGCGTGGTO^ 
SRSL p L PKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTC^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCC 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTC 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCC C CTGTTTCTGGAGCTGCTTGGGAA CCACG CGCAGTGC CCCTACGGGGTGCTC CTCAAG ACGCACTGC C CGCTGCGAGCTGCGGTCACCCCAGCAGC CGGTGTCTGTGC C CG 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAC^CTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCC 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACCAAGAAGTT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTGTTCCGGC 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGm 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGC AG AGGTCAGGCAG CATCGGGAAGC CAGGC C CGC C CTGCTGACGT C C AGACTC C GCTTCATC C C C AAGCCTGA 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 



GTGGCTGTGCTTTGGTTTAACTTC CTTTTTAAC CAGAA 
VAVLWFTFLFNQK 

CGGGCTGCGGCCGATTGTGAACATG^CTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGT 
GLRPIVNMDYVVGARTFRREKR PSVSFRG* 



FIG. 11B 



Truncated protein 2 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTG 

MPRAPRCRAVRSLLRSH^TREVLPLATFV 
CGGCGCCTGGGGCCCCAG^CTrGGCGGCTGGTGCAGCGC 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



CCCCTCCITCCGCCAGGTGTCCTGCCTGAA^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFAIjJjO^ak^ 

CGGGGGCCCCCCCGAGGCC^CACCACCAGCGTGCGCAGCTACCTGC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

gctggttcacctcct^cacgctccgcgctct™ 

LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 
ACACGCTAGTGGACCCCGAAGGCGTC^^ 



CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCC 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR^ 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCIC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFXjLio 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTCCAG 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWg^ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAAC 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCcitXJTGCAGCTGCTCCGCCAG 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAL 

CCTGCGCCG<krKX^ 

LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSLiO^-Lj 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGG 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAG^ 

MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTC GGAAGC AGAGGTCAGGC AGCATCGGGAAGC CAGGCCCGCCCTGCTGAC GTCCAGACTC CGCTTCATC CCC AAGCCTGA 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAAGATGGACTACGTCGTGGGAGCCAGAA 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATA 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACC^CG^^ 

VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRRYAVVQ 



GAAGGCCGC CC ATGGGCACGT C CGCAAGGC CTTC AAGAGC CAC 
KAAHGHVRKAFKSH 



GTCCTACGTCCAGTG 
V L R P V 



CCAGGGGATC C CGCAGGGCTC CATCCTCT CCA CGCTGCTCTGCAGC CTGTGCTACGGCGACATGGAGAACAAGCTGTTTGCGGGGATT CGGCGGGACGGG CTGCTC CTGCGTTTGGTGGA 
PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAF jjr d 

TGATTTCTTGTTGGTGACAC CTCACCTCAC CC AC GCGAAAAC CTTC CTC AGGAC C CTGGTC CGAGGTGTC CCTGAGTATGGCTGCGTGGTGAACTTGCG^AAGAC AGTGGTGAACTTCCC 



FIG. 11C 



Truncated protein 3 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCrrCCCTGCTGCGCAGCCAC^CCGC 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTX^TGCAGCGCGGGGACCCGGCGGC^ 

R R LGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGT^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCrTCACCACCAGCGTGCG 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCT 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAAC CATAGCGTCAGGG AGGC CGGGGTCC CC CTGGGCCTGCCAGC C C C GGGTGCGAGGAGGCGCGGGGGCAGTGC 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCG^ 
S R S LPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGmCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCOT^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGACBCCCAGCCTGACTGGCGCTCGGAGGCT^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCCAG 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

C CTGCGCCGGCTGGTGC CC C CAGGC CTCTGGGGCTCC AGGC AC AACGAACGCC GCITC CTCAGGAAC ACCAAGAAGTTCAT CT CC CTGGGGAAGCATGC CAAGCTCT CGCTGCAGGAGCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTGTTCCG^ 
TWKMSVRDCAWLRRS PGVGCVPAAEHRLREE I LAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGm 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTG 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CC^XJCTGCC^CCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAAC GTTC CGCAGAGAAAAGAGGGC CGAGCGTCTCAC CTC GAGGGTGAAGGCACTGTTC AGC GTGCTCAACTACGA 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGG 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGOTCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCAT 
VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCOTCAAGAGCCACGTCTCTACm 
KAAHGHVRKAFKSHVSTLTDLQPYMROFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGA 
AVVI EQS SSLNEAS S GLFDVFLRFMCHHAVR I RGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGG^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCriTCCTCAGGACCC^rGGT 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGC CCIX5GGTGGC ACGGCTTTTGTTCAGATGCCGGC CC ACGGC CTATTCC CCTGGTGCGGCCTGCTGCTGGATACCCGGAC C CTGGAGGTGCAGAGCGACTACTC CAG 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 

GTGAGCGCAC CTGGC CGGAAGTGGAGCCTGTGCC CGGCTGGGG CAGGTGCTGCTGC AGGGCCGTTGCGT C C ACCTCTGCTTC CGTGTGGGGCAGGCGACTGC C AATC CC AAAGGGTCAGA 
* 

TGCCACAGGGTGCCC CTCGTC CCATCTGGGGCTGAGCACAAATGC ATCTTT CTGTGGGAGTGAG03TGCCTCAC^^C&3GAGCAGTTTTCTGTGCTATTTTGGT Aft 



FIG. 11G 



Altered C-terminus protein 

. y. 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGC 

MPRAPRCRAVRSLLRS H jt- R EVLPLATFV 

CGGCGC CTGGGGCCC CAGGGCTGGCGGCTGGTGC AGCGCGGGGAC C CGGCGGCTTTC CGCGCGCTGGTGGC C CAGTGCCHSGTGTCCGTGC C CTGGGACGCACGGCCGCCCCC CGC CGC 
RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARfc'FfMft 

iGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTCTCC 

FRQ 



C C CCTC CTTC CGCCAGGTGTC CTGCCTGAAGGAGCTGGTGGCC CGAGTGCTGCAGAGGCTGTGCGAGCGCGGCtjUu^^AAL-^ iu^ i ^ n- ^ p * j j GA R 

PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCT 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVUUUV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTG^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGC CGAAGTCTGCCGTTGC C CAAGAGGCC CAGGCGTGGCGCTGC C C CTGAGCCGGAGCGGACGCC CGTTGGGCAGGGGTC CTGGG C C ^^^^^^^^^^^^ ^ ^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP^ 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFijijb 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTC^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCG(^CCCCGAGGAGGAGGACACAGA 
EKPQGSVAAPEEEDTDPRRLVQLL.RQHSSPWQVYGFVKAU 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEij 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGG 
TWKMSVRDCAWLRRS PGVGCVPAAEHRLREE ILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCT^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKIjQoItj 

aatcagacagcactt^gAgggtgcagctgcgggagctgtcggaagc^^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPU 

cgggctgcggccgattgtgaacatggactacgtcgtgggagccagaacg^ccgcagagaaaagag 

G L RPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 
GCGGGCGCGGCGCCCCGGCCTCCT^ 

RARRPGL1»GASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCIACGGAGGTCATCGCCAGCATC^ 
VKVDVTGAYDTI PQDRLTEVIAS I IKPQNTYCVRRYAvvtJ 

GAAGGCCGC CCATGGGCACGTC CGCAAGGC CTT CAAGAGCGACGTCTCT ACCT^GAGAGAC CT CCAGCCGTACATGCGACAGTTCGTGGCTCAC CTGC AGGAGAC CAGC C CGCTGAGGGA 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCcW^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 



t GGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACffi^ 

ILSTLLCSLCYGDMENKLFAGIRRDGLLLT 



1TTTGGTGGA 



CCAGGGGATCCCGCA( 
QGIPQGSILST 

TGATTTCTTGTTGGTGAC7VCCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCT 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTG-OTTGGC ACGGCTTTTGTTCAGATGC CGGCCC ACGGCCT ATTC CCCTGGTGCGGC CTGCTGCTGGAT AC CC GGAC CCTGGAGGTGCAGAGCGACTACTC CAG 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCT 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAACAGC CTCCAGACGGTGTGCAC C AACATCTACAAGATC CTC CTGCTGCAGGCGTACAGGTTTCACGCATGTGTGCTGCAGCTC C C A^I^CATC AGC AAGTTTGGAAGAA 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCAGATTITTCCTGCGCGTCATCTCTGACACGGCCTCCCT 
PTFFLRVISDTASLCYS ILKAKNAE 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EEN I LVVTPAVLGS 

GGGACAGC CAGAGATGGAGC C ACCCCGCAGAC CGTCGGGTGTGGGCAGCTTTCCGGTGTCTC CTGGGAGGGGAGTTGGGCTGGGC CTGTGACTC CTCAGC CTCTGTTTTC CC C CAG 
GQPEME PPRRPSGVGS FPVS PGRGVGLGL * 



FIG. 11H 



Protein that lacks motif A 

y 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCT 

MPRAPRCRAVRSLLRSH^REVLPLATPV 

CCCCTCcWxTCA^ 
CGMGGCOci^ 
GC^TTCACC^G^ 
ACACGCTAGT^ACCCCGAAGG^^ 

HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARKK^uaM 
CAGCCC^GTCTGCCGT^ 

SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGR TRGPbUK 
T^TTTCTGTGTGGTGTCACCTGCCAGACC^ 

ATCCACATCGCGGCCACCACGTCCCI^ACACGCCITGTC 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFl.i.b 

CTCTCTGAGGCCCAGCCTGACTOTCGCTCGGA 
AATGCGGCCCCTGTTTCKMAGCTGCTTGG^ 

GGAGAAGCCCCAC^CTCTGTGGCGGCCCCCGAGGAGGAGGACACAG^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSS PWQViUr ^ 

cctgcgccc^ct^t^^ 

LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKl.bi.Ufi.u 

GACGTGGAAGATGAGCGTGCGGGACTGCGCITGGCTGCGCAGGAGCCCAGGGGTTGGCTC 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREE I l, A K * 

GA^ G ™CGTCGTCGAGCT^ 
^TC^GACAGCACTTG^^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRljKrir'r^f 
CGGGCrnKGGCCGATTGTGJ^C^ 
GCCXK^GCGGCGCCCCG^^ 

RARRPGLLGASVLGLDDIHRAWRTFVLRVRAgufrf*^* 

- GACAGGCTCACGGAGGTCATCG^TCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGGTCC^ 
TGTCAAG DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGC^^ 

KAAHGHVRKAFKSHVSTLiTDLQPYMRQFVAHLQETSPJjKU 
TGCCGTCGTCATCGAGCAGAGCTCCTCCCTO 

CCAC^ATCCCGCAC^CTC^ 

QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGbi.i.Ki.viJ 
TGAmCTTGTraTGACAC^^ 

DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFf 



TGTAGAAGACGAGGCC CTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCC ACGGC CTATTCCC CTGGTGCGGC CTGCTGCTGGATAC C CGGACC CTGGAGGTGCAGAGCGACTACTC 
VEDEALGGTAFVQM PAHGL FPWCGLLLDTRTLEVQ S DY£> b 

CT ATGC CCGGACCTCC ATCAGAGC CAGTCTC AC CTTCAAC CGCGGCI^CAAGGCTGGGAGGAACATGCGTCGC AAACTCTTTG^ CTGTTTCTGGA 
YARTS I RASLTFNRGFKAGRNMRRKLFGVLRLKCHSljrLiU 

TTTGCAGGTGAACAGC CT C CAGACGGTGTGC AC CAACATCTAC AAG ATCCTCCTGCTGCAGGCGT ACAGGTT^C ACGCATGTGTGC 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATT^CTGCGC^ 

PTFFLRVISDTASLCYSILKAKNAGMSLGAKGAALiPJjfar.^ 
G^CCGTGCAGTGGCTGTCCCACCAAG 

GGGGACGACGCTGACTG<ZC CTC^AG<5CCGCAGCCAAC C CGGC ACTGC C CTGAGACTTGAAGACC ATCCTGGACTGATGGC CACCCGCC CACAGCCAGGC CGAGAGCAGACAC CAGCAGC C 
GTTLTALEAAAKPALPSDFKTILD 

CTGTCACGCCGGGCTCTACGTCCCAGGGAGGG 

GAGTGTC CGGCTGAGGC CTGAGCGAGTGTC CAGCCAAGGGCTGAGTGTC CAGCAC AC CTGCCGTCTTCACTTC CCC AC AGGCTGGCGCTCGGCTC CAC CCCAGGGC CAGCTTTTC CTCAC 

G^!^CCC!T03GAC<rrCTGGGAATTTGGAGTGAC C AAAGGTGTG C C CTGT AC AC AGGCGAGGAC C CTGC ACCTGGATGGGGGTCC CTTGTGGGTC AAATTGGGGGGAGGTGCTGTG<3GAGTAA 
AATACTGAATATATGAGTTTTTCAGTTTTGA 



FIG. Ill 



OflQB** 0 JJ Truncated protein that lacks motif A 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTG 

MPRAPRCRAVRSLLRS H /f REVLPLATFV 

CGGCGCCTCX3GGCCCCAGGGCTGGCGGc4^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPFfAA 
CCCCTCCTTCCGCCAG^^ 
CGGGGGCCCCCCC^GGCCT^^ 

GGPPEAFTTSVRSYLPNTVTDALRGSGAWGIiljijKKv^iJuv 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCT'rra 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCTGGGAT 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTG^ 
S R 



_ 'GTTGGGCAGGGGTCCTGGGCCCACCCGGGCAGGACGCGTGGACCGAGTGACCG 
"g~£ p L p K RPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCAC 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTAC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFL.i.b 

CTCTCTGAGGCCCAGCCTGACTGGCGCrCGGAGGCTCG^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWy 

AATGCGGCCCCTTCTTTCTGGAGCTGCTTGGGAAC 

GGAGAAGC CCCAGGGCTCTGTGGCGGC CC CCGAGGAGGAGGACACAGACCC C CGTCGCCTGGTGC AGCTGCTC CGCCAGCACAGCAGC C C CTGGC AGGTGTACGGCTTCGTGCGGGC 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSS P W Q V i ij r v k »- 

CCTGCGCCGGCTGGTGC CCCCAGGCCTCTGGGGCTC C AGGCACAACG AACGC CGCTTCCTCAGGAACAC C AAGAAGTTCATCTC CCTGG^AAGCATGCCAAGCTCTCGCTGCAGGAGCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLbliUE»Lt 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTC 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTCTCTACGTCGTCGAGCTG^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWbK.ijUo J. « 

AATCAGACAGCACTTGAAGAGGGTGCAGCTrcCGGGAGCTGT 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGC CGATTGTGAACATGGACTACGTCGTGGGAGC CAGAACGTTCCGCAGAGAAAAGAGGGC C GAGCGTCT CAC CTCGAGGGTGAAGGCACTG'^CAGCGTGCTCAACT ACGA 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKAJjro v ijru i a 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCT 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF^ 

' GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCC 
T 5 TC 5 AG DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGC CC ATGGGCACGT CCGCAAGGC CTTCAAGAGC CACGTCTCTAC CTTGACAGACCT C C AGC CGTAC ATGCGACAGTTCGTGGCTCAC CTGCAGGAGAC CAGCC CGCTGAGGGA 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTC^^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCrrCCATCCTCTCCACGCTGCrrCTGCAGCCT^ 
QGI PQGS I LSTLLCSLCYGDMENKLFAGI RRDGLLLRLVD 

TGAmOTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCT 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGC C CTGGGTGGCACGGC'TrTTGTTCAGATGCCGGC C CAC GGCCTATTC C CCTGGTGCGGC CTTGCTGCTGGATACCCGGACC CTGG^C^TG C AGAGCGACT ACTC 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 

GTGAGCGC ACCTGGC CGGAAGTGGAGCCTGTGCC CGGCTGGGGCAGGTGCTGCTGCAGGGC CGTTGCGTC C AC CTCTGCTTC CGTGTGGGGCAGGCGACTGC C AAT C C CAAAGGGTC AGA 

TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTl^CT 



FIG. 11J 



Lacks motif A and altered C- terminus 



ACTAC 



ATGCCGCGCGOTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCAC 
MPRAPRCRAVRSLLRSH y R EVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTCCCTGAAGGAGCTGGTGGCCCGAGTGCTC 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

C(3GGGGCCCCCCCGAGGCCTTCACCAC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVODUV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTC^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCC 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGC C CAGC CTGACTGGCGCTCGGAGGCTCGTGGAGAC GATCTTTCTGGGTTC C AGGCCCTGGATGC CAGGGACTC CC C GCAGGTTGC C C C G CCTGCC C C AGCGCTACTGGC A 
_ _ _ _ „ , ry> n n Ti t ifcfTWT. RSUPWMPGTPRRLPRLPQRiWO 



AATGCGGC C C CTGTTTCTGGAGCTGCTTGGGAAC CACGCGC AGTGC C C CTACGGGGTGCTC CTC AAGACGCACTGC C CGCTGCGAGCTGCGGTCACC C CAGCAGCCGGTGTCTGTGCCCG 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGC CCC CGAGGAGGAGGACACAGAC CCC CGTCGC CTGGTGCAGCTGCTCCGCC AG C AC AGCAGC C C CTIX^CAGGTGTACGGCTTCGTGCGGGC C"TG 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

C CTGCGC CGGCTGGTGC CCC CAGGCCTCrGGGGCTCCAGGCACAACGAACGC CGCTTC CTCAGGAACAC CAAGAAGTTCATCTC CCTGGGGAAGC ATGC CAAGCTCTCGCTGCAGGAGCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCITGGCTGCGCAGGAGCCCAGGGGTTGGCTG 
T WKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTIX5CTCAGGTCTTTCTTTTATGT C ACGGAGAC CACGTTTCAAAAGAACAGGCT CTTTTTCTAC CGGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTG^i 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTOCGGGAGCTGTCGGAAGC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTG AACATGGACTACGTCGTGGGAGC CAGAACGTT C CGCAGAGAAAAG AGGGC CGAGCGTCTCAC CTCGAGGGTGAAGGCACTGTTCAGCGTGCTCAACTACG A 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGG^^ 

RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 



TGTCAAG 
V K 



GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGGTCCA 
DRLTEV IAS I IKPQNTYCVRRYAVVQ 



GAAGGC CGCCCATGGGCACGTC CGCAAGGC CTT CAAGAGCCACGTCTCTAC CTTGAC AGACCTC CAGC CGTACATG CGAC AGTTCGTGGCTCACCTGCAGGAGAC CAGCC CGCTGAGGGA 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAG^GCTCCTCCCTCAATGAGGCCAGCAGTGGCCTCTTCGACGTOT 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCT^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACAC CTCACCTCAC C C ACGCGAAAAC CTTC CTCAGGAC CCTGGTCCGAGGTGTC CCTG^GTATGGCTGCGTGGTGAACTTGCGGAAGAC AGTGGTGAACTTC C C 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACG AGXKTCCTGGGTGGCACGGCTTTTGTTCAGATGC CGGC C C AC GGC CTATTC C CCTGGTGCGGC CTGCTGCTGGATAC C CGGACCCTGGAGGTGCAGAGCGACTACT CCA.G 
AFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 



E A L G 



.CTCTTTGGGGTCTTGCGGCTGAAGTGT CACAGC CTGTTTCTGGA 



CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTGGGAGGAACATGCGTCGCAAA< 
YARTS IRASLTFNRGFKAGRNMRRKiiruv - - 

TTTGCAGGTGAACAGC CTC C AGACGGTGTGCAC C AAC ATCTAC AAGATCCTCCTGCTGCAGGCGTACAGGTTT CACGCATGTGTGCTGCAGCT C C CATTTC ATC AGC AAGTTTGGAAGAA 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 



CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACT 
PTFFLRVISDTASLCYS ILKAKNAE 

C CGAAGAAAACATTTCTGTCGTGACTC CTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

CXKACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTGGGAGG^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 



FIG. UK 



ACT 0 6 WW iv 

& N- terminal, truncated telomerase (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCT 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTCGTGCAGCGCGGGGACCCGG 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDAKFffAA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACRTGCGGA 

G L PGVGVRLGL RAAGGNQRHA E S SAGD S G R F ■ P ' R R 
A S P G S A S G W G * G R P G G T S D M R R A A Q A T Q G A S P A G 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTC CITCCGC CAGGTGTC CTGC CTGAAGGAGCTGGTGGC C CGAGTGCIXSC AGAGGCTCTGCGAGCGCGGCGCGAAGAACGTGCTGGC CTITCG^C^CGCGCTGCIX5GACG3GGC ^ CG 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDOAK 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTAC 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGUUV 

GCraTTCACCTCCT^ 

LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCrrAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCT^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA^ 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTC 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

atccacatcgcggccaccacgtccctgg<^cacgccttgWccggtgtacgccga^ 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFJjlib 
CTCTCTGAGGCCCAGCCTGACTC^^ 

SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWg 
AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAA 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTC 
t. nPT.VPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLgEl, 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAG 
TWKMSVRDCAWLRRS 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCmCTTTTATGTCAC^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AAT^NNN--GACAGTC^CCAGGGGGGTTGACCGCCGGACTGGG 

CATGGGTGGACGTGGC C C CGGGCATGGCCTTCTGCGTGTGCTGC C GTGGGTGCC CTGAGCC CTCACTGAGTCGGTGGGGGCTTGTGGCrT CCCGTGAGCTTC CC C CTAGTCTGTTGTCTG 
GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG™ 



FIG. 11L 



Truncated protein 1 (ver. 2) 



v. 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCC 

MPRAPRCRAVRSLLRSH^REVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARfFir'ftA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGC 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGR F P R R 
A S P G S A S G W G * G R P G G T S D M R R A A Q A T Q G A S P A G 
P P R G RRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGC^ 

CLKELVARVLQRLCERGAKNVLAFGFALL.d^ak 



F R Q 
CGGGGGCCCCCCCGAGGCC^^ 

GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDUV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGG^^ 

hasgprrrlgcerawnhsvreagvplglpapgarrrggsa 
cagccgaagtctgccgttcccc^^ 

srslplpkrprrgaapepertpvgqgswahpgrtrgpsdr 

tggtttctgtgtggtgtcacctgccagacccgccgaagaagccacct 
gfcvvsparpaeeatslegalsgtrhshpsvgrqhhagpp 

atccacatcgcggccaccacgtc^^ 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFIjJjt) 

ctctctgag^cgagcctgactggcgctc 

slrpsltgarrlvetiflgsrpwmpgtprrlprlpqrywq 
aatgcggcccctgtttctggagctgcttgggaaccacgcgcagtccc 

MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVt.AK 

ggagaagccccagggctctgt^cot^^ 

ekpqgsvaapeeedtdprrlvqllrqhsspwqvygfvrau 
cctgcgccggctggt^ccccaggcctctggggctcca^ 

LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSi.yt.^ 

gacgtggaagatgagcgtgcggga^ 

TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFliHWLi^ 

gatgagtgtgtacgtcgtcgagctgctcaggtcttt 

MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQblu 

aatcagacagcacitgaagag^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

gtggctgtgctttggtttaacttcctttttaaccagaa 
vavlwftflfnqk 

cgggctgcggccgatctgaacatggactacgtc^ 

GLR piVNMDYVVGARTFRREKR PSVSFRG* 



FIG. 11M 



Truncated protein 2 (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCT 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAC^GCGG^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAG 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPA G 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCT 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACGACGAGCGTGC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTCCGCGCTCTTTC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGC CGAAGTCTGC CGTTGC CCAAGAGGC C CAGGCGTGGCGCTGCCC CTGAGC CGGAGCGGACGC CCGTTGGGCAGGGGTCCTGGGC C C ACC CGGGCAGGACGCGTGGAC CGAGTGACCG 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TCTTTGGAGGGTGCGCTCTCTGGCACGCGCCACTCCCACCCATCCGTGGGCCGCCAGCACCACGCGGGCCCCCC 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCT^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGC C CAGCCTGACTGGC GCTC GGAGGCTCGTGGAGACCAT CTTTCTGGGTTC C AGGCC CTGGATGC CAGGGACTC C C CGCAGGTTGC C CCGCCTGC C C CAGCGCTACTGGC A 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGG 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTG 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

C CTGCGCCGGCTGGTGC CC CCAGGC CTCTGGGGCTC CLAGGCAC AACGAACGC CGCTTCCTC AGGAACAC CAAGAAGTTCATCTC CCTGGGGAAGCATGCCAAGCTCTCGCTGCAGGAGCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTC 
TWKMSVRDCAWLRRS PGVGCVPAAEHRLREE ILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACGACGTTTCAAAA 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGC AGAGGTCAGGCAGCATCGGGAAGC C AGGC CCGC C CTGCTGACGTCCAGACTCCGCTrCATCCC C AAGC CTGA 
IRQHLKRVQLRELS EAEVRQHREARPALLTSRLRF I PKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGC 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCI^CCTGGACGATATCCACAGGG^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGC^ 
VKVDVTGAYDT I PQDRLTEV IAS I IKPQNTYCVRRYAVVQ 



GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 



GTCCTACGTCCAGTG 
V L R P V 



CCAGGGGATC C CGCAGGGCTC CATC CTCTC CAC GCTGCTCTGC AGC CTGTGCTACGGC GACATGGAGAACAAGCTGTTTGCGGGGATTCGGCGGGACGGGCTGCTC CTGCGTTTGGTGGA 
PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAF G 

TGATTT CITGTTG<5TGACACCTCACCTCACCCACGCGAAAAC CTTCCTCAGGA C C CTGGTCCGAGGTGTC CCTGAGTATC^CTGCGTGGTGAACTTGCGGAAGACAGTGGTGAACTTCC C 



FIG. UN 



Truncated protein 3 (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTC^ 

MPRAPRCRAVRSLLRS H ^ R EVLPLATFV 

cg G cgcctW:cccagggctggcgg^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPFAA 

GGCCTCCC CGGGGTCGGCGTCCGGCreGGGTTGAGGGCGGCCGGGGGGAAC CAGCGACATGCGGAGAGCAGCGC AGGCGACTCAGGGCGCTTCCCC CGCAGGTG 
G L PGVGVRLGL RAAGGNQRHAE S SAG ° ^ ° * F e * R _ R _ 
a q p e s A SGWG * GR P GGTS DM R RAAQATQ GAS PAG 
P P R G R R P A G V E G G R G E P A T C G E Q R R R L R A L P P Q V 



CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGi 



iCTGGTGGCCCGAGTGCTGCAGAGGCTGTGCGAGCGCGGCGCGAAGAACGTC 



R Q V S 



E L V A 



CG<^CCCCCCCGAGGCC^CCA^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWt.iji.ijKKvoiJ^r 

gc^ggttcac^^ 
a11^ 

cagccgaagtctgccgttgccgaagaggcccaggcgtggcgctgcccctgagc 
srslplpkrprrgaapepertpvgqgswahpgrtrgpsuk 

tggtttctgtctggtgtcacctgcgagacc^ 



C V V S P A 



CCTTCCTACTCAG 



ATCC ACATCGCGGCCA^ L L s 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPb^i.i.i* 

CTCTCTGAGGCCCAGCCTGACTG^CGCTCGGA 



S Ij T G A 



AATGCGGCCCCTGTITCTGGAGCTGCTTGGGAACCACGCGCAG 

mrplflellgnhaqcpygvllkthcplraavtpaagvuak^ 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSFWQVY^rvKA^ 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTC 
LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSL.yti, 

GACGTGGAAGATGAGCGTGCC^CTGCGOT 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWI, 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTAT^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLgbl^ 

AATCAGACAGCACITTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAA 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPU^ 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGG 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALr b v L. n i 

GCGGGCGCGGCGCCCCGGCCTCCT^ 

RARRPGLLGASVLGLDDIHRAWRTFVLRVRAUUf^fr.ii 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCC^ 
VKVDVTGAYDTI PQDRLTEVIAS I iKPQNTYCVRRYAVvy^ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPL.KU 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCKiAATGAGGCCAGCAGTGGCCTCTT 



C CAGGGGATC C CGC AGGGCTCC ATC CTCTCCACGCTGCTCTGC AGC CTGT( 



'GCTACGGCGACATGGAGAACAAGCTGTTTGCGGGGATTCGGCGGGACGG 

:ygdmenklfagirrdglllrlvd 

TGAITTCTT'GTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCA 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGC C CTGGGTGGCACGGCTTTTGTTCAGATGC CGGC CCACGGCCTATTC C CCTGGTGCGGC CTGCTGCTGGATACCCGGACC CTGG A<^TGCAGAGCGACTACTC CAG 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 

GTGAGCGC AC CTGGC CGGAAGTGGAGCCTGTGCC CGGCTGGGGCAGGTGCTGCTGCAGGGC CGTTGCGTCCAC CTCTGCTTCCGTGTGGGGCAGGCGACTGCC AATC C CAAAGGGT C AGA 
TGCCACAGGGTGC C C CTCGTC C CATCTGGGGCTGAGCACAAATGC ATCTTTCTGTGGGAGTGAGGGTGC CTCACIAACGGGAGCAGTTTTCTGTGCTATTTTGGTAA 



FIG. 11R 



fc Jr 



Altered C- terminus protein (ver. 2) 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCT 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCA^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

GGC CTC CC CGGGGTCGGCGTC CGGCTGGGGTTGAGGGCGGC C GGGGGGAAC CAGCGA CATGCGGAGAGCAGCGC AGGCGACTCAGGGCGCTT C C C C CGCAGGTG 
GLPGVGVRLGLRAAGGNQRHAESSAGDS G R F P R R 
AS PGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAG 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCriTGTGCTGGTGGCTCC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGG^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCIXSTGTGGTGTCArcTGCCAGACCCGC^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCGACCACGTCCCTGGGACACGCCTTG 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGC CCAGCCTGACTGGCGCTCGGAGGCTC GTGGAGAC CATCTTT CTGGGTTCCAGGC C CTGGATGC C AGGGACTCC CCGC AGGTTGCC C CGCCTGC C C C AGCGCTACTGGCA 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTC 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGC CCCCGAGGAGGAGGACACAGACC C C CGTCGCCTGGTGC AGCTGCTCCGCCAGCACAGCAGC C CCTGGCAGGTGTAC GGCTTCGTG CGGGC GTG 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

C CTGCGCCGGCTGGTGC CCCCAGGCCTCTGGGGCTC CAGGCACAACGAACGC CGCTTCCTCAGGAACAC CAAGAAGTTCATCT C C CTGGGGAAGCATGCC AAGCTCTCGCTGC AGGAGCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGC AGGAGC CC AGGGGTTGGCTGTGTTC CGGC CGCAGAGGACCGTCTGCGTGAGGAGATCCTGGCCAAGTTC CTGCACTGGCT 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREE I LAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCITTTATGTCACGGAGA 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGGACTTGAAGAGGGTGGAGCTGCG03AG 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTG CGGC CGATTGTGAAC ATOGACTACGTCGTGGGAGCCAGAACG'Fr C CGCAGAGAAAAGAGGGC CGAGCGTCTCAC CTCGAGGGTGAAGGC ACTGTTC AGC GTGCTCAACTACGA 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

CKGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGC 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGAC^GGCTCACGGAGGTCATCGC 
VKVDVTGAYDTI PQDRLTEVIAS I IKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGC^CGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGA^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTCAATGAG 
AVVI EQSSSLNEASSGLFDVFLRFMCHHAVRI RGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTCCTACGGCGAC^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCT^GTTGGTGACACCTCACCTCAC C CACGCGAAAACCTTCCTCAGGAC CCTGGTCCGAGGTGTC C CTGAGTATGGCTGCGTGGTGAACTTG CGGAAGAC AGTGGTGAACTTCC C 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGC C CTGGGTGGC ACGGCTTITGTTCAGATGCCGGC C CACG-GC CTATTC CC CTGGTGCGGCCTGCTGCTGGATA C C CGGACCCTGGAGGTGCAGAGCGA CTACTCCAG 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTG^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCrrGCTGCAGGCGTAC 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACT 
PTFFLRVISDTASLCYSILKAKNAE 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EEN I LVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTGGGAG 
GQPEME PPRR PSGVGSFPVS PGRGVGLGL * 



FIG. US 




Protein that lacks motif A (ver. 2) 

y 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTC 

MPRAPRCRAVRSLLRSH REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCT^ 

rrlgpqgwrlvqrgdpaafralvaqclvcvpwdarpppaa 

GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCG^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGAS P A G 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCITCCGCCAGGTGTCCTGCCTC^GGAGCTC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTC 
GGPPEAFTTSVRSYLPKTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTC^CCCCGAAGC^GTCTGGGATGCGAACGGGCCT^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGC CGTTGC CCAAGAGGCCCAGGCGTGGCGCTGC C CCTGAGCCGGAGCGGACGCC CGTTGGGCAGC-GGTCCTGGGCC CAC C CGOTCAGGACGCGTG^ACCGAGTGAC CG 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR^ 

TGGTTTCTGTCTGGTGTCACCr^ 

GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTAC^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATC*^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ^ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCT 
MutJT.FT. RLLGNHAOCPYGVLLKTHCPLRAAVTPAAGVCAR 



^GGGCTCTGTCWCGGCCCCCGAC^^ 

AAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 



GGAGAAGCCCCAf 
EKPQGSVAA 

CCTGCGCCGGCTGGTGC CC C CAGGCCTCTGGGGCTC CAGGCACAACG AA CGC CGCTTCCTCAGGAACAC CAAGAAGTTC ATCTC C CTGGGGAAGC ATGCC AAGCTCTCGCTG^GGAGCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGC CCA.GGGGTTGGCTGTGTTCCGGCCGCAGAGCACCGTCTGCGTGAGGAGATC CTGGC C AAGTTC CTGCACTGGCT 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREE I LAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTT 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTCCGGGAGCTGTCGGAAG 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTCTGAACAT^^ 

GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGC CTCTGTGCTGGGC CTGGACGATATC CACAGGGC CTGGCGCACCTTCGTGCTGCGTGTGCGGGC CCAGGACCCGCCGCCTGAGCTGTACTT 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TrTf ,, Ar ' GACAGGCTCACGGAGGTCATCG C CAGCATC ATCAAACC C C AGAACACGTACTGC GTGCGTCGGTATGC CGTGGTCCA 

T GTCAAG DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGCCGT 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

tgccgtcgtcatcgagcagagctcct^ 

AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

ccaggggatcccgcagggctccatcctctccacgctgctctgcagcctgtgctacggcgacatggag 

QGI PQGS I LSTLLCSLCYGDMENKLFAGI RRDGLLLRLVD 

TGATTTCTTGTTGGTGAC ACCTCACCTCAC CCACGCG AAAACCTTCCTC AGGACCCTGGTC CGAGGTGTC CCTGAGTATGGCTGCGTGGTCAACTTGCGGAAGAC AGTGGT^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP^ 

TGTAGAAGACGAGGCC CTGGGTGGC ACGGCTTTTGTTCAGATGCCGGCC CACGGCCTATTCC C CTGGTGCGGC CTGCTGCTGGATACCCGGACC CTGGAGGTGCAGAGC GACTACTCCAG 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCC CGGACCTC CATCAGAGCCAGTCTC AC CTTCAACCGCGGCTTCAAGGCTGGGAGGAAC ATGCGTCGCAAACTCTT^ CTGTTTCTGGA 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAAC AGCCTC CAGACGGTGTGCACCAACATCTACAAGATCCT CCTGCTGC AGGCGT ACAGGTTTCACGCATGTGTGCTGCAGCT C C CATTTCATCAGCAAGTTTGGAAGAA 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCAC ATTTTTCCTGCGCGTCATCTCTGACACGGC CTCCCTCTGCTACTC CATC CTGAAAGCCAAGAACGCAGGGATGTCGCTGGGGGC CAAGGGCGCCGC CGGC C CTCTGCCCTCCGA 
PTFFLRVISDTASLCYSILKAKNAGMSLGAKGAAGPLPSE 

GGCCGTGCAGTGGCTOTGCCACCAAGCATTCCTGCTCAAGCTGACTCGA 
AVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQTQLSRKLP 

GGGGACGACGCTGACTGC CCTGGAGGCCGCAGC CAAC C CGGCACTGC C CTC AGACTTC AAGAC CATC CTGGACTGATGGC CACCCGCCCACAGCCAGGCCGAG AGCAGAC ACCAGCAGC C 
GTTLTALEAAANPALPSDFKTILD 

CTGTGACGCCGGGCTCTACGTC CCAGGGAGGGAGGGGCGGC CCAC AC C C AGG CC C GCAC C GCTGGG AGTCTGAGGC CTGAGTGAGTGTTTGGC CGAGGCCTGCATGTC CGG CTGAAGGCT 

GAGTGTCCGGCTGAGGC CTGAGCGAGTGTC CAGC CAAGGGCTGAGTGTC CAGC ACAC CTGCCGTCTTCACTTC CC CAC AGGCTGGCGCTCGGCTCCAC CC CAGGGC CAG CTTTTC CTC AC 

CAGGAGC CCGGCTTCCACTC CC CACATAGGAATAGTCCATC CCC AGATTCGC CATTGTTC AC C C CTCGC CCTGC C CTC CTTTGC CTTCCACC C CCACCATCCAGGTGGAGACCCTGAGAA 

GGAC CCTGGGAGCTCTGGGAATTTGGAGTGACCAAAGGTGTGCC CTGTACAC AGGCGAGGACCCTGCAC CTGGATGGGGGTCC CTGTGGGTC AAATTGGGGGGAGGTGCTGTGGGAGTAA 

AATACTGAATATATGAGTTTTTCAGTTTTGA 



FIG. 11T 



Truncated protein that lacks motif ^ A (ver. 2) 

ATTCCGCGCGCTCCCCG^ 

MPRAPRCRAVRSLLRSH Jt* REVLPLATFV 

CtKCOCC^^ 

GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAG 

PGVGVRLGLRAAGGNQRHAESSAGDSGRFf K K^ 



G L _ 

AS PGSASGWG* GRPGGT 
PPRGRRPAGVEGGRGEP 



W DMRRAAQATQGAS PAG 
ATCGEQRRRLRALPPQV 



ccccrccrricGccAGGT^rccra^ 

PSFRQVSCLKELVARVLQRLCERGAKNVijMrwr 
MGGOClMCWCCa.^^ 

GCTGGTTC^CCTGCTGGCACGCTGCG^GCTCTTTGTGCT 

atccacatcgcggcc^ccacgtcc^^ 

STSRPPRP WDTPCPPVYAE 
CTCTCTGAGGCCCAGCCTGACTGGC^ 

GGAGAAGCCCCAGGGCTCTGTG 

CCTGCGCCC^CTGGTGCCCCCAGGCCTC^ 

GACGTGGAAGATGAGCGTGCGGGACT 

AATCAGACAGCACTTOAAGAGGGTGCAGCTXjCGGGAGCTG 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIFKfu 

CGGGCTGCGGCCGATTGTGAACATGGACTACOT 
GCGGGCGCGG^^ 



GAC AGGCT CACGGAGGT CATCGC CAGCATCATCAAACCCC AGAACACGTACTGCGTGCGTCGGTATGC CGTGGTC CA 

V K 



TGTCAAG ^ w j;*™ w g"-v" l" a"s ~I~T~K PQNTYCVRRYAVVQ 



GAAGOCCGCCCA^CACGTCCGCAAGGCC^ 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTX3AATGAGGCCAGCAGTGGCCTCTTCGACGT 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKbXvyv. 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACG^ 
TGATTTCTTGTTGGTGACACCT 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATT 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLE VQSDYbK 

GTGAGCGCAC CTGGCCGGAAGTGGAGCCTGTGC C CGGCTGGGGCAGGTGCTGCTGCAGGGCCGTTGCGTC C ACCTCTGCTTCCGTGTGGGGCAGGCGACTGC C AATCC CAAAGGGTC AGA 
TGCC ACAGGGTGC C C CTCGTCCC ATCTGGGGCTGAGCACAAATGCATCTTT CTGTGGGAGTGAGGGTGC CTC AC AACGGGAGC AGTTITCTGTGCTATTTTGGTAA—— 
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Lacks motif A and altered C- terminus (ver. 2) 

y 

ATGCCGC GCGCTCCC CGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGC CACTACCGC^GGTGCIX^CGCTC^CACGTTCGTG 
MPRAPRCRAVRSLLRS H REVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCT^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCI J v<.v ^ 

GGCCTCCCCG^TCGGCGTCCGGCTG^TTGAGG^ 

P P R G R R P A G V E G G R G E P A T C G E Q R R R I- R A L P P Q V 

a«cL^^ 

cLLLiLLcLiaaacac^^ 

SLRPSLTGARRLVETIFi.taUKfni'irvj 

AA^cccrorrrc^c^r^ 
ggagLgccccagggcLL^ 



EKPQGSVAA 



CCTGCGCC^GCTGGT^CCC^^ 

LRRLVPPGLWGSRHNERRrijKJMiR^^ 

MSVYVVELLRSFFivlEi-iiru^-" 11 '-" 
AATCAGACAGCACTTGAAGAGGGTGCAGCIGCGGGAGCTGTCGG 

cL^GG^TT^cl^ 

gIggcgcggcgccccggccttc^ 

RARRPGLLGASVLGLDDIHRAWKirvu^. 

■ * • ■ GA CAGGCTCACGGAGGTCATCGC C AGC ATC ATCAAAC C CCAGAACACGTACTGCGTGCGT CGGTATGC CGTGGTCCA 

TGTCAAG DRLTEVIASIIKPQNTYCVRRYAVVQ 

ga^ggccgcccatggg^^ 
Ic^tcItc^g^ctcc^tgaggc^ 

QGI PQGS iLSTLiLiCSLCYGDMENK.iirAvj 1 
TGTAGAAGACGAGGCCCTGGGTG^t^CGGCnTTTGTTCAGATGCC 

cLJLcLgILatcagagcc^^^ 

YARTS I RASLTFNRGFKAGRNMRKivijf uvjj 



Q v 



CCCCACATTT^CCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTC 
PTFFLRVI SDTASLCYS ILKAKNAE 

ccgaagaaaacatttctgtcgtgactc ctgcggtgcttgggtc 
eenilvvtpavlgs 

gggacagccagagatggagccaccccgcagaccgtcg 
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